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Development of the Digital Controller for High Precision Digital Power Supply
KM Ha+, SK Leet+ and Y.S Kim+++

Abstract : In this paper, hardware design and implementation of digital controller for the High Precision Digital Power
Supply (HPDPS) based on Digital Signal Processor (DSP) and Field Programmable Gate Array (FPGA) is presented.
Developed digital controller is composed of high resolution Digital Pulse Width Modulation (DPWM) and high resolution
analog to digital converter circuit with anti-aliasing filter. And Digital Signal Processor (DSP) has the capability of a few
micro-second calculation time for one feedback loop. 32-bit DSP and DPWM with 150[ps] step resolution is used to
implement the HPDPS. Also 18-bit 2 mega sample per second ADC board is adopted for the developed digital controller.

Also, hardware structure of the developed digital controller and experimental results of the first prototype board for
HPDPS is described.

Key words : DSP (Digital - Signal Processor), FPGA (Field Programmable Gate Array), MEP (Micro Edge Positioner
technology, DPWM (Digital Pulse Width Modulation), PID (Proportional-Integral-Derivative control)
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Fig. 1 Proposed digital controller block dlagram
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Fig. 2 Hardware configuration for buck converter
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Fig. 3 Digital control board
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Fig. 4 Output current stability measurement
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